Introduction
In past dental research, clinicians' assessments in measuring oral health-related quality of life (OHRQoL) have been more important than subjective patients' assessments regarding factors such as perceived functional status and psychological well-being. 1 However, clinicians' assessments of oral health and perceptions of oral diseases are different from patients' perspectives and assessments. 2, 3 Recently, assessing patients' perceptions of their oral status and their impact on OHRQoL has been central to understanding patient needs in relation to the perceived treatment quality. 4, 5 The present concept of OHRQoL is the absence of negative effects of oral conditions on patients' social lives and self-confidence, which is not restricted to the absence of oral diseases and dysfunction. 6 OHRQoL has been considered a valid parameter in the assessment of social and psychological impacts of orthodontic treatment on quality of life, [7] [8] [9] which provides a greater understanding of the need for orthodontic treatment that may be limited to orthodontists' parameters and may be used to supplement the orthodontist's clinical findings.
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Alghamdi et al Several instruments were previously used for OHRQoL assessment in relation to orthodontic appliances, such as the Child Perception Questionnaire 11-14, 10 the Child Oral Impact on Daily Performance, 11 and the Child Oral Health Impact Profile (OHIP). 12 As an OHRQoL measure, the OHIP is one of the most widely used instruments. 7, [12] [13] [14] The old form of the OHIP consists of 49 items divided into seven dimensions; its complexity makes it difficult to use in the clinic. Therefore, a short version of OHIP that consists of 14 items was developed, and it, includes valuable weights on psychological and behavioral outcomes. It is formulated to identify psychosocial impacts among individuals and groups, and meets the main standards for the measurement of OHRQoL. 15, 16 Fixed orthodontic appliances and palatal expanders are the most common types of orthodontic appliances used and have been shown to have several consequences including physical, economic, social, and psychological impacts. Several studies have been conducted to show the negative influences of fixed orthodontic appliances on self-perception and quality of life in adolescents and young adults and to relate them to lifestyle and the social environment. [17] [18] [19] [20] [21] [22] [23] [24] On the other hand, few studies have evaluated OHRQoL among palatal expander wearers. 25, 26 Although palatal expanders are frequently indicated as a treatment for a constricted maxilla, which is caused by a growth deficiency of the maxilla during the craniofacial developmental period, they result in a transverse discrepancy between the maxilla and mandibular base. 27 Because of the position and structure of these appliances, it is assumed that palatal expanders could have a negative impact on OHRQoL, and as mentioned earlier, limited research has been performed with an emphasis on the impact of palatal expanders on OHRQoL. The comparison of the OHRQoL impacts between fixed and expander users is under studied. Therefore, the aim of this study is to assess the impacts of palatal expanders on OHRQoL and compare them with the impacts of fixed orthodontic appliances.
Materials and methods study design and participants
A cross-sectional study was conducted to assess the OHRQoL of patients undergoing orthodontic treatment with fixed or palatal expander appliances. All patients attending King Abdulaziz University, Faculty of Dentistry, Orthodontic Saudi Board Clinics between July 2015 and January 2016 were recruited. Adolescent and adult healthy patients aged 15-35 years who had been undergoing treatment for at least 6 months with either of palatal expanders (namely Hyrax, Haas, and quad helix) or labial fixed orthodontic appliances were included in the study (n=399). The exclusion criteria were patients with any systemic diseases or physical limitation, craniofacial anomalies such as a cleft lip and palate, untreated dental caries, and poor periodontal health status as indicated by a Community Periodontal Index score of .3. 28 This was to prevent possible confounding effects of those conditions on the participant's quality of life. Patients who had completed orthodontic treatment were also excluded, as they might not be able to recall previous events as well as those undergoing active treatment.
Data collection
A list of eligible patients was obtained and they were approached while they were in the orthodontic clinic. Each patient was asked to fill out the questionnaire independently to prevent any possible influence from accompanying family members. OHRQoL was assessed using the validated Arabic version of OHIP-14 questionnaire, [29] [30] [31] [32] which consists of two items for each of the seven subscales in the source instrument (functional limitation, physical pain, psychological discomfort, physical disability, psychological disability, social disability, and handicap). Each patient was asked about the frequency that he or she experienced an impact on 14 daily activities. The items were the following: had problems pronouncing words, felt that the sense of taste had worsened, had painful aching in the mouth, found it uncomfortable to eat any food, had been self-conscious, felt tense, had an unsatisfactory diet, had to interrupt meals, found it difficult to relax, had been a bit embarrassed, had been irritable with other people, had difficulty performing useful jobs, felt that life, in general, was less satisfactory, and had been totally unable to function. Items are scored on an ordinal scale depending on the patient's responses, which included five options: "never," "hardly ever," "occasionally," "fairly often," and "very often." The following sociodemographic information was also collected: age, gender, nationality, and educational level.
Ethical approval was obtained from the Biomedical Ethics Research Committee of King Abdulaziz University, Jeddah, Saudi Arabia. Verbal consent was obtained from all participants during recruitment. The aim of the study was explained to the participants, and they were assured of the confidentiality of the collected information. Only those who gave verbal consent were included in the study.
statistical analysis
The OHRQoL variables were dichotomized. 
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OhrQol in orthodontic patients "very often" were considered to represent negative impacts on OHRQoL. Responses of "never" and "hardly ever" were considered to denote no impact on OHRQoL. OHRQoL was compared between subjects using palatal expanders and those using fixed appliances; it was also assessed after stratifying the participants by gender. Chi-squared tests or Fisher's exact tests were used as indicated. P-value ,0.05 was considered statistically significant. The statistical analysis was conducted using Stata version 13.0 (StataCorp LP, College Station, TX, USA). A post hoc power analysis was performed using G*Power 3.1. 33 For the chi-squared test, assuming an observation of a small effect size (0.2) in a sample of 399, achieves a power of 97.9% at a significance level of 0.05. Table 1 presents the demographic characteristics of the study participants. The mean age of the participants was 19 years, and 61% were female. The majority of the participants had a high school degree or less (69%), whereas 31% had a higher educational level. Subjects with fixed appliances were older on average than those with palatal expanders. Sixty percent of the female subjects and of the Saudi subjects wore fixed appliances. Table 2 shows the OHIP-14 scores in relation to orthodontic treatment type. Fixed appliance users were more affected by mouth aching (P=0.003) and difficulty in relaxing (P=0.01) and had more irritability (P=0.001) and embarrassment (P,0.01) compared with subjects using palatal expanders. On the other hand, patients treated with palatal expanders reported more difficulty in chewing hard food (P,0.01) and speech problems (P=0.048) than subjects 
Results
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Alghamdi et al with fixed appliances. There was no difference in OHRQoL between palatal expanders and fixed appliances with regard to the other items.
As illustrated in Table 3 , among male participants, fixed appliance wearers were older than palatal expander users at 20 and 18 years of age on average, respectively (P=0.011). However, no significant age difference was observed among the female participants. Among the female subjects, more Saudis wore fixed appliances than palatal expanders (P=0.021) compared with subjects of other nationalities. The educational levels of the participants using fixed and palatal expander appliances were not significantly different among both the sexes. Table 4 demonstrates OHRQoL among palatal expander and fixed appliance users stratified by sex. For both sexes, chewing ability was significantly more affected by palatal expander use than by fixed appliance use (P,0.01). Both irritability and embarrassment were more impacted by fixed appliances than palatal expanders in both male subjects (P=0.029 and 0.003, respectively) and female subjects (P=0.024 and 0.016, respectively). Speech problems were greater among palatal expander users than fixed appliance users only among female subjects (P,0.01). In contrast, among male subjects, fixed appliance users experienced a greater impact from mouth aching (P=0.003). No difference was observed between female fixed orthodontic appliance and palatal expander patients with regard to mouth aching.
Discussion
The OHRQoL assessment is a highly recommended component of oral health research; it is used to develop oral health prevention and treatment programs. 1 Recently, patient-based measures have been a greater area of interest among orthodontists to evaluate OHRQoL. 34 However, there is limited existing knowledge regarding the effect of palatal expanders on OHRQoL, even though wearing such an appliance may affect physical, emotional, and psychological aspects of life. Therefore, the present study was performed to assess the impact of palatal expanders on OHRQoL among adolescents and adults who were treated using this appliance and compare the findings with patients who wore fixed orthodontic appliances. It is the first study assessing OHRQoL among patients wearing palatal expanders in Saudi Arabia.
In this study, wearing fixed orthodontic appliances showed a significantly negative impact on OHRQoL. This is in agreement with the work of Scheurer et al and others. [17] [18] [19] [20] [21] [22] [23] [24] Mouth aching was one of the parameters most negatively affected by wearing a fixed appliance. It has been confirmed by many studies that fixed orthodontic appliances have a negative influence on mouth aching. [17] [18] [19] [20] [21] [22] [23] Moreover, a study revealed that patients wearing fixed appliances experienced more pain than those wearing removable orthodontic appliances (Invisalign, San Jose, CA, USA). 21 Among fixed appliance wearers, more male subjects experienced pain compared with those wearing palatal expanders. The reason for this finding is not clear, but a possible explanation could be related to age. Male subjects who wore fixed orthodontic appliances were significantly older than those who wore palatal expanders, although this was not the case for the female patients. Previous studies proposed that adult patients had greater pain perception than younger patients during orthodontic treatment. 17, 19 Furthermore, Mandall et al revealed that adolescent patients could tolerate dental appliances more easily than older patients. 22 However, this finding disagrees with de Oliveira and Sheiham's result, which found that women experienced more mouth aching than men. 9 Our study also found that there were greater disturbances in relaxation among fixed orthodontic appliance wearers compared with those wearing palatal expanders. This is 
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OhrQol in orthodontic patients consistent with several studies, which reported that sleep disturbances might be increased by wearing fixed orthodontic appliances. 17, 18 In addition, fixed orthodontic appliance wearers had been more embarrassed and irritable with other people than the comparison group, regardless of sex, because these types of orthodontic appliances are more noticeable to others than the expanders. This agrees with studies that revealed that fixed orthodontic appliances had significant negative impacts on patients' emotional and social well-being. 22, 23 This study indicated that the functions most affected by palatal expanders were eating and speaking in both sexes, except that speaking impacted female subjects more than male subjects. The association observed between wearing palatal expanders and pronunciation problems might be due to the expander's position, which interferes with the palate 
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Alghamdi et al and makes word articulation more difficult. However, other studies reported a significant association between wearing fixed orthodontic appliances and pronunciation problems, 18, 24 which may be because their studies only investigated the impact of fixed orthodontic appliances on OHRQoL, but not in comparison with palatal expanders. When the analyses were stratified by sex, a negative impact on pronunciation among expander users was evident only among female subjects, as mentioned previously. The reason for this finding is not clear. However, De Felippe et al reported that expander wearers had problems with speech regardless of sex. 25 The significant association between difficulty in chewing hard food and wearing palatal expander appliances could perhaps be explained by the close relationship between chewing functions and the palate; given the position of the palatal expander, chewing function could be more greatly impaired among its users.
The potential effects on OHRQoL should be considered when choosing the type of appliance for each patient. Providing more information on the negative consequences of wearing an orthodontic appliance and their impacts on patients' physical, psychological, and social lives, might improve the patient's tolerance and increase their cooperation during treatment. Furthermore, these results may help orthodontists by providing insight into OHRQoL among these patients, to understand their expectations, and improve the quality of orthodontic care.
The Arabic version of OHIP that was used has been tested in convenience samples of the general population and in patients with specific oral conditions. Moreover, its reliability, validity, responsiveness, and internal consistency were confirmed. [29] [30] [31] [32] All eligible participants during the study period agreed to participate, which limited selection bias.
Some methodologic limitations must be considered. First, participants were recruited from one clinic, thus they do not represent the entire adolescent and young adult population with varying levels of orthodontic treatment, which may have different impacts on OHRQoL. Second, the participants were in different stages of treatment, which may have affected their responses toward the impacts of the appliances. However, several studies that assessed the impact of orthodontic appliances on OHRQoL at the beginning of orthodontic treatment reported that the negative impact of orthodontic appliances decreased over time. [18] [19] [20] [21] [22] [23] Lastly, the type of palatal expander was not considered in the study. Different types could affect OHRQoL differently. We were not able to assess this because if the subjects were stratified by expander type, there would have been very few subjects in each expander group to allow for meaningful analysis. Further studies to assess the OHRQoL of patients with different types of palatal expanders are warranted.
Conclusion
The results highlight the importance of evaluating OHRQoL among orthodontic patients, which determines the extent of the impact of having either a palatal expander, or a fixed orthodontic appliance on their lives. These factors could aid orthodontists in selecting treatment approaches with taking their effect on OHRQoL into consideration.
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